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Abstract 
This research reports an intriguing finding: when told that the average global 
temperature was -24 ºC, participants thought it was more important to limit climate 
change than when told that the average global temperature was -16 ºC. This is consistent 
with the notion that people associate climate change primarily with rising temperatures 
in the cooler parts of the Earth such as the North and South Poles, which pose 
commonly-portrayed problems such as melting of the ice caps. However, when told that 
the average global temperature was -11 ºF, participants thought it was less important to 
limit climate change than when told that the average global temperature was 3 ºF. These 
findings are not consistent since -24 ºC is the same as -11 ºF and -16 ºC is the same as 3 
ºF. A theoretical explanation based on numerosity and anchoring in temperature 
judgments is proposed. 
 
Keywords: climate change; numerosity heuristic; anchoring and adjustment; persuasion 
Track: Social Marketing 
 
1.0 Introduction 
Climate change is one of the greatest challenges facing life on Earth (Karl, Melillo, & 
Peterson, 2009; National Research Council, 2010; Solomon et al. 2009). It is defined as the 
rise in the average global temperature, while global warming involves more than temperature 
rise, but the two are commonly associated in media with consequences such as melting of the 
ice caps and rising sea levels. Thus, it is importance to limit, if not stop, human activities that 
exacerbate climate change. Might people’s concern for climate change be influenced by 
something as trivial as whether they see information about climate change in either Celsius or 
Fahrenheit? 
 
This research reports an intriguing finding: when told that the average global 
temperature was -24 ºC, participants thought it was more important to limit climate change 
than when told that the average global temperature was -16 ºC. This is consistent with the 
notion that people associate climate change primarily with rising temperatures in the cooler 
parts of the Earth such as the North and South Poles, which pose commonly-portrayed 
problems such as melting of the ice caps. However, when told that the average global 
temperature was -11 ºF, participants thought it was less important to limit climate change than 
when told that the average global temperature was 3 ºF. These findings are not consistent 
since -24 ºC is the same as -11 ºF and -16 ºC is the same as 3 ºF.  
 
Numerosity and anchoring effects explain these findings. In the “money illusion”, 
people anchor on the nominal value of a foreign currency and adjust it for the exchange rate. 
However, because this conversion is difficult to make in one’s head, the adjustment is 
inadequate, which causes a biased evaluation toward the nominal value of the foreign price 
(Pelham, Sumarta, & Myaskovsky, 1994; Raghubir & Srivastava, 2002). Similar, in time 
judgments, one year can be represented as 365 days, 52 weeks, or 12 months – and such 
changes in representation shift consumer preferences (Chandran & Menon, 2004; Zhang & 
Schwarz, 2012). These findings suggest that anchoring in particular exerts a subtle yet strong 
influence on decision-making, especially given that people fail to adjust insufficiently. 
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For Celsius, people likely anchor at 0 ºC, the point at which water freezes, such that 
values above indicate warm temperatures and values below indicates cold temperatures. For 
Fahrenheit, people likely anchor at 32 ºF, the commonly-used reference point. However, there 
is also another anchor at 0 ºF, since 0 is a salient reference standard in numerical judgments. 
For example, people perceive zero probability substantially differently from small increases in 
chance (Kahneman & Tversky, 1979). The proposition that 0 can also be an anchor for 
Fahrenheit even though it carries no inherent meaning in Fahrenheit is consistent with the 
notion that round and sharp numbers are reference standards in many numerical judgments 
(Dehaene, 1992). 
 
It is proposed that people anchor values above 32 ºF and those below 0 ºF at 0, but 
they anchor values between 0 ºF and 32 ºF at 32. Assessing 68 ºF relative to 32 makes sense 
because it is a judgment common to people familiar with Fahrenheit. Assessing, say, 3 ºF to 
32 also makes sense because it is also an easy judgment to make than to 0 that carries no 
meaning to hold cold or hot 3 ºF might be. However, assessing -14 ºF relative to 0 – not 32 – 
makes sense because 0 is a salient reference standard and people fail to adjust sufficiently 
towards the more meaningful anchor at 32 (Tversky & Kahneman, 1974). The consequence 
would be that people consider 3 ºF to be colder than -11 ºF because 3 ºF relative to 32 is “30 
degrees or so below the freezing point”, which creates the perception that it is cold, but -11 ºF 
is only “13 degrees below zero”, and the psychophysics of such comparisons create the 
perception that it is not that cold. Thus, because people likely consider the seriousness of 
climate change primarily for Earth locales that are cool now, they should have different 
concerns for climate change depending on whether that information is presented in Celsius or 
Fahrenheit and depending on the base temperature that will rise. 
 
2.0 The Experiment 
 
2.1 Procedure. American users from Mechanical Turk (N = 332, mean age of 33.4 
years old), about half of whom were familiar with either Celsius (43.5%) or Fahrenheit 
(56.5%), received a snippet of information about climate change adapted from popular 
climate change concern websites and brochures. They randomly received one of four cells in a 
2 (familiarity: Celsius, Fahrenheit) × 2 (unit presented: Celsius, Fahrenheit) × 2 (base 
temperature: -24 ºC, -11 ºF, -16 ºC, 3 ºF) between-participants design. (-24 ºC is the same as -
11 ºF, and -16 ºC is the same as 3 ºF.) Crucially, participants read that the average global 
temperature of the Earth was [condition], and that 500 years from now, that temperature will 
rise by 5 ºC or 9 ºF, depending on whether they were in the Celsius or Fahrenheit condition. 
(5 ºC is the same as 9 ºF.) Finally, all participants indicated (1) how concerned they were by 
the rise in the average global temperature and (2) how important it was to limit, if not stop, 
climate change (1 = Not at All, 9 = Very Concerned/Important). 
 
It was decided ahead of time on a large sample size of approximately 300 participants, 
more than the typical of 25 per cell in empirical research, in order to determine whether the 
effect would hold across the largest group of respondents as varied as possible. The study was 
conducted on Mechanical Turk for 1 week in mid-January 2014. The number of respondents 
was over the minimum target. 
 
2.2 Results. Participants’ concern with and importance of limiting climate change 
were averaged to form a single measure of concern (r = .77, p < .001), with higher scores 
indicating greater concern for climate change. A 2 × 2 × 2 ANOVA revealed a main effect of 
whether the presented information was in Celsius or Fahrenheit, F(1, 328) = 38.01, p < .001, d 
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= .68. Participants who received information in Celsius were more concerned (M = 7.74, S.D. 
= 1.41) than those who received information in Fahrenheit (M = 6.78, S.D. = 2.07), which is 
consistent with the fact that the Celsius units presented were generally lower than Fahrenheit 
units, and so concern for climate change would be greater when information was presented in 
Celsius than in Fahrenheit. 
 
This main effect was qualified by a significant two-way interaction, F(1, 328) = 34.01, 
p < .001, d = .64. For Celsius, participants were more concerned when they read that the 
average global temperature was -24 ºC (M = 8.18, S.D. = 1.06) than when it was -16 ºC (M = 
7.40, S.D. = 1.56), t(170) = 3.76, p < .001, d = .58. However, for Fahrenheit, they were more 
concerned when the temperature was 3 ºF (M = 7.33, S.D. = 1.91) than when it was -11 ºF (M 
= 5.94, S.D. = 2.05), t(158) = 4.40, p < .001, d = .70. Again, because -11 ºF is colder than 3 ºF 
objectively, people should be more concerned with climate change when the temperature was 
-11 ºF than when it was 3 ºF. There was no main effect of whether participants were familiar 
with Celsius or Fahrenheit (p = .94), and there was no three-way interaction between 
participants’ familiarity with Celsius or Fahrenheit, the presented unit as Celsius or 
Fahrenheit, and the presented base temperature that will rise (p = .23). 
 
Then told that the average global temperature was -24 ºC, participants thought it was 
more important to limit climate change than when told that the average global temperature 
was -16 ºC. However, when told that the average global temperature was -11 ºF, participants 
thought it was less important to limit climate change than when told that the average global 
temperature was 3 ºF. These findings are not consistent since -24 ºC is the same as -11 ºF, -16 
ºC is the same as 3 ºF, and 5 ºC is the same as 9 ºF. 
 
3.0 General Discussion 
 
This research applied numerosity and anchoring effects in the domain of temperature 
judgements, and found that for Celsius, people anchor at 0, while for Fahrenheit, people 
anchor at 32 when values were above 32 ºF or below 0 ºF, but they anchor at 0 when values 
were between this range. These propositions, by themselves, may be intuitive and 
unsurprising, but this research demonstrates their important implications in the domain of 
climate change – which has not been documented before in research.  
 
In sum, future research and policy officials whose role is to communicate the 
importance of climate change would be prudent to consider the temperature unit presented in 
order to maximize the effectiveness of the message that they are trying to get across. It is 
likely that numerosity and anchoring may also impact other judgments derived from 
temperature. For example, in the “how do I feel heuristic?”, people judge their life satisfaction 
based on the current weather (Schwarz & Clore, 1983). Although the original finding was 
based on rainfall or sunshine and not temperature per se, it is conceivable that temperature 
might exert an impact on life satisfaction. It might be, then, that 68 ºF might elicit higher life 
satisfaction than 20 ºC even though, of course, both are identical. Future research should 
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Welcome from the Conference Chair 
Welcome to the ANZMAC 2014 Conference! 
On behalf of Griffith University, our colleagues within Social 
Marketing @ Griffith, Griffith University’s Department of 
Marketing, and the local organising team, we are delighted 
that you are able to participate in ANZMAC 2014.  
This year’s conference attracted nearly 500 submissions from 
36 countries. More than 200 submissions came from 
overseas, from countries as remote as Portugal, Norway and 
Brazil showcasing the truly international field attracted to 
ANZMAC. Three hundred and eighty-two papers were 
accepted for presentation, giving an acceptance rate of 79%. 
In addition 22 posters and 7 special session proposals were 
submitted to ANZMAC 2014, providing further insight into 
some of the emerging issues in marketing. We were very 
impressed with the standard and diversity of the submissions, 
which should make for a high-quality and memorable event. 
We are confident that regular ANZMAC attendees will enjoy 
this year’s conference location, and would like to extend a 
special welcome to our international colleagues travelling 
from afar and those attending an ANZMAC Conference for the first time. 
The theme for ANZMAC 2014 is Agents of Change. ANZMAC 2014 showcases how 
marketing has been used effectively as an agent of change in both social and 
commercial settings. Marketers have long been recognised for their ability to 
stimulate demand, assisting corporations to sell products, services and ideas in 
ever-increasing quantities and/or with improved efficiencies. Informed by the 
marketing discipline, social marketing is developing an increasing evidence base 
demonstrating its effectiveness in changing behaviours for social good. Increasingly, 
governments and non-profit agencies across the globe are recognising marketing’s 
potential as an agent of change. 
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The first day of the conference will begin at the site of the G20 Summit, namely 
the Brisbane Convention and Exhibition Centre. Professor Gerard Hastings, OBE will 
open the conference with a thought provoking presentation on the need for 
marketers to empower people to demand the changes needed to reduce damage to 
themselves and their planet. Gerard is the first UK Professor of Social Marketing 
and founder/director of the Institute for Social Marketing and Centre for Tobacco 
Control Research, at Stirling and the Open University. Gerard researches the 
applicability of marketing principles like consumer orientation, branding and strategic 
planning to the solution of health and social problems. Gerard also conducts critical 
marketing research into the impact of potentially damaging marketing, such as 
alcohol, tobacco and fast food promotion. 
Our Monday evening involves a welcome reception that will be hosted by the Shore 
Restaurant and Bar at the centre of Brisbane’s premier culture and entertainment 
precinct – South Bank. We would like to encourage you to explore the area 
throughout your stay in Brisbane, try one of South Bank’s restaurants or enjoy an 
early morning swim in Australia’s only inner-city, man-made beach. For the 
Wednesday evening gala we will return to the Brisbane Convention and Exhibition 
Centre to enjoy a dinner, drinks and live music.  
We would like to thank the many individuals who willingly donated their time and 
effort to assist in organising the ANZMAC 2014 Conference in Brisbane. Firstly, our 
thanks go to all submitting authors who chose our annual conference as the way to 
share their research and ideas with the ANZMAC community and the wider 
community of marketing scholars. Without their continuous support we would never 
be able to stage such a successful conference. Secondly, we would like to 
acknowledge thirty Track Chairs who encouraged the submission of many papers 
and helped with the review process. In particular, we would like to acknowledge the 
many reviewers who gave up a considerable amount of time to review the papers 
submitted to the conference. Their time and expertise were critical in developing the 
conference program. Thirdly, we also would like to thank our local organising team, 
and in particular Victoria Aldred from the ANZMAC Office and two ANZMAC 2014 
Conference Administrative Assistants - Bo Pang and Francisco Crespo Casado - for 
their assistance with many administrative tasks at various stages during the 
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conference organising process. They have been working tirelessly ten days a week. 
Last but not least, all our sponsors deserve a special thank you for providing 
additional support to make ANZMAC 2014 possible. The ANZMAC 2014 Conference 
would have not been possible without their generous support.  
We hope you will enjoy a stimulating and rewarding conference and experience all 
the benefits of Brisbane’s early summer.     
Professor Sharyn Rundle-Thiele, Dr Krzysztof Kubacki and Dr Denni Arli 
Conference Co-Chairs  
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Digital 
Marketing and 
Social Media  
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Keynote Speaker 
Moving Beyond Behaviour Change: a 21st Century 
Agenda for Social Marketing 
Professor Gerard Hastings, University of Stirling, 
United Kingdom 
Gerard Hastings is the first UK Professor of Social Marketing 
and founder/director of the Institute for Social Marketing 
(www.ism.stir.ac.uk) and Centre for Tobacco Control 
Research (www.ctcr.stir.ac.uk) at Stirling and the Open 
University. He researches the applicability of marketing 
principles like consumer orientation, branding and strategic 
planning to the solution of health and social problems. He also conducts critical 
marketing research into the impact of potentially damaging marketing, such as 
alcohol, tobacco and fast food promotion. 
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ANZMAC 2014 Conference Program Outline 
MONDAY 1 DECEMBER 2014  
Welcome and keynote address | Brisbane Convention and Exhibition Centre 
7.30–8.45 am Conference Registration  
Boulevard Auditorium 
 
9.00–9.15 am Formal welcome  
9.15–10.00 am Keynote speaker 
Professor Gerard Hastings 
 
Concurrent sessions | Griffith University South Bank campus 
10.00–11.00 am Morning tea 
S02, 7.07 / S06, 2.02 / Undercroft (between S02 and S05)—near Security 
11.00 am–12.30 
pm 
Session 1  
12.30–1.30 pm Lunch 
S02, 7.07 / S06, 2.02 / Undercroft (between S02 and S05)—near Security 
1.30–3.00 pm Session 2  
3.00–3.30 pm Afternoon tea 
S02, 7.07 / S06, 2.02 / Undercroft (between S02 and S05)—near Security 
3.30–5.00 pm Session 3  




6.00–8.00 pm Welcome cocktail function 
The Shore Restaurant and Bar, Arbour View Cafes 
 
  
    




TUESDAY 2 DECEMBER 2014  
Concurrent sessions | Griffith University South Bank campus 
7.30–9.00 am  ANZMAC Executive 
Breakfast 
S02, 7.16 
9.00–10.30 am Session 5  
10.30–11.00 am Morning tea 
S02, 7.07 / S06, 2.02 / Undercroft (between S02 and S05)—near Security 
11.00 am–12.30 
pm 
Session 6  
12.03–1.30 pm Lunch 
S02, 7.07 / S06, 2.02 / Undercroft (between S02 
and S05)—near Security 
AMJ Lunch 
S07, 2.16 / 2.18 
1.30–3.00 pm Session 7  
3.00–3.30 pm Afternoon tea 
S02, 7.07 / S06, 2.02 / Undercroft (between S02 and S05)—near Security 
3.30–5.00 pm Session 8  
5.00 pm Free evening  
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WEDNESDAY 3 DECEMBER 2014  
Concurrent sessions | Griffith University South Bank campus 
9.00–10.30 am Session 9   
10.30–11.00 am Morning tea 
S02, 7.07 / S06, 2.02 / Undercroft (between S02 and S05)—near Security  
11.00 am–12.30 
pm 
Session 10  
12.30–1.30 pm Lunch 
S02, 7.07 / S06, 2.02 / Undercroft (between S02 
and S05)—near Security 
Institutional Members / 
Heads of School Lunch 
S07, 2.16 / 2.18 
1.30–3.00 pm Session 11  
3.00–3.30 pm Afternoon tea 
S02, 7.07 / S06, 2.02 / Undercroft (between S02 and S05)—near Security 
3.30–5.00 pm Session 12  
7.00–11.45 pm Gala dinner 
Brisbane Convention and Exhibition Centre 
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Doctoral Colloquium Program Outline 
SATURDAY 29 NOVEMBER 2014 Graduate Centre (S07) 
8.00–9.00 am Registration and Greetings  Foyer 
9.00–9.15 am Welcome from the DC Co-chairs 
Dr Denni Arli and Associate Professor Helene 
Cherrier 
Room 2.16–2.18 
9.15–10.15 am An Opening Workshop— Advancing Your Early 
Academic Career 
Associate Professor Ekant Veer (University of 
Canterbury) 
Room 2.16–2.18 
10.15–11.15 am Workshop 2— Life as an Academic, A Creative, Sustained 
and Fun Adventure 
Professor Russell Belk (York University) 
Room 2.16–2.18 
11.15–11.45 am Coffee break Graduate Centre (S07) 
11.45 am–1.15 pm PhD Presentations (see Student presentation 
schedule) 
Room 2.16–2.19, 3.01, 3.03, 
3.07 
1.15–2.15 pm Lunch Graduate Centre (S07) 
2.15–3.45 pm PhD Presentations (see Student presentation 
schedule) 
Room 2.16–2.19, 3.01, 3.03, 
3.07 
3.45–4.15 pm Coffee break  Graduate Centre (S07) 
4.15–5.15 pm Workshop 3 
Professor Rebekah Russell-Bennett (QUT) and 
Professor Sharyn Rundle-Thiele (Griffith) 
Research: Dark Art or White Magic? 
Room 2.16–2.18 
5.15–5.30 pm Wrap Up 
Professor Sharyn Rundle-Thiele  
(President of ANZMAC) 
Room 2.16–2.18 
5.45–7.30 pm Doctoral Colloquium Dinner 
  
The Shore Restaurant and 
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SUNDAY 30 NOVEMBER 2014 Graduate Centre (S07) 
8.30–9.00 am Continental Breakfast Graduate Centre (S07) 
9.00–10.00 am Workshop 4— Finding Life, Leisure, and Pleasure in the 
PhD Treadmill 
Associate Professor Zeynep Arsel (Concordia 
University) 
Room 2.16–2.18 
10.00–11.00 am Workshop 5— How to Publish from Your PhD and Create 
a Research Pipeline 
Professor Jill Sweeney (University of Western 
Australia) and Associate Professor Tracey Danaher 
(Monash University)  
Room 2.16–2.18 
11.00–11.30 am Coffee Break Graduate Centre (S07) 
11.30 am–1.00 pm PhD Presentations (see Student presentation 
schedule) 
Room 2.16–2.19, 3.01, 3.03, 
3.07 
1.00–2.00 pm Lunch Graduate Centre (S07) 
2.00–2.45 pm PhD Presentations (see Student presentation 
schedule) 
Room 2.16–2.19, 3.01, 3.03, 
3.07 
2.45–3.15 pm Coffee Break Graduate Centre (S07) 
3.15–4.30 pm Workshop 6—Moving Forward, Q&A 
Dr Zeynep Arsel (Concordia University) and 
Professor Geoff Soutar (UWA) 
Room 2.16–2.18 
4.30–4.45 pm Closing 
Dr Denni Arli and Associate Professor Helen 
Cherrier 
S07, Room 2.16–2.18 
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Doctoral Colloquium Program 




Registration and greetings  Foyer 
9.00–9.15 
am 
Welcome from the DC Co-chairs 




Opening Workshop—Advancing Your Early Academic Career 




Workshop 2—Life as an Academic, A Creative, Sustained and Fun Adventure 





































The role of 
emotions 
toward luxury 
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Flirting with a 
holiday 
destination: a 
study on the 
process of 
place bonding 
















































































PhD Presentation 2 
 Room 2.16–
2.18 










The role of 
memory in 
consumer 
choice: does it 











the digital age 
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Mixing it up: 
encouraging 
Finnish 



























































































Workshop 3—Research: Dark Art or White Magic? 










Doctoral Colloquium Dinner  The Shore 
Restaurant and Bar, 
Arbour View Cafes 
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Workshop 4—Finding Life, Leisure, and Pleasure in the PhD Treadmill 




Workshop 5—How to Publish from Your PhD and Create a Research Pipeline 
Professor Jill Sweeney (University of Western Australia) and Associate 







PhD Presentation 3 





























Healthy Eating in 
the Australian 


























































The influence of 
marketing 
communications on 
the evolution of 
shopper behaviour 












The Effects of 
Social Setting and 









    











































Dann (ANU)  
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PhD Presentation 4 
 Room 2.16–2.18  Room 2.19 Room 3.01 Room 3.03 
2.00–2.45 
pm 
Can nudging principles 
encourage behaviours 
associated with obesity 
prevention?  
Sensory Perception, 
Attitudes and Decisions: 
Haptics and the Need 
for Touch 





and Market Mobility 
of Smallholder 
Farmers in a 
Developing Economy 
Presenter: 
Amy Wilson (UniSA) 
Reviewer:  
Professor Janet Hoek 
Dr Nadia Zainuddin 
(UOW) 
Presenter: 



























Workshop 6—Moving forward and Q&A 






Dr Denni Arli and Associate Professor Helene Cherrier 
Room 2.16–2.18 
 
 
